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,QWURGXFWLRQ
2IDOOVKLSVZRUOGZLGHDUHSRZHUHGE\GLHVHOHQJLQHV7KHVHODUJHHQJLQHVFDQWRGD\SURGXFHSRZHU
DSSURDFKLQJ 0: FDQ EH YHU\ ODUJH P OHQJWK P KHLJKW WRQV ZHLJKW DQG H[SHQVLYH
H[FHHGLQJ0LOOLRQ86'DQGFDQEHLQGLYLGXDOO\WDLORUHGIRUHDFKDSSOLFDWLRQ
7KH ODUJH HQJLQHV KDYH DQ HIILFLHQF\ DGYDQWDJH RYHU VPDOOHU HQJLQHV SXUHO\ EHFDXVH RI VL]H /DUJH
F\OLQGHUGLDPHWHUVODUJHUYROXPHVXUIDFHUDWLRVKLJKH[FHVVDLUORZVSHHGVOHDGWRORZHUYDOXHVRIKHDW








VLQFH  (PLVVLRQV :LWK WKH RQJRLQJ 5	' HIIRUWV WKH LVVXH RI HPLVVLRQV ZLOO EH FRPSOHWHO\










)XHOV ZLWK D FRQVRUWLXP RI  SDUWQHUV HQJLQH PDQXIDFWXUHUV 0$1%	 : 5XVWRQ 68/=(5
:$576,/$ RLO FRPSDQLHV %3 (/) 6+(//02%,/ 727$/ FRPSRQHQW VXSSOLHUV XQLYHUVLWLHV
OHG E\ /OR\G¶V 5HJLVWHU 7KH REMHFWLYH ZDV WR RSWLPL]H HQJLQH RSHUDWLRQ WR UHGXFH IXHO FRQVXPSWLRQ
DFFRXQWLQJIRUFRPEXVWLRQSHUIRUPDQFHGHYLDWLRQVGXHWRIXHOTXDOLW\YDULDWLRQVLQVXFFHVVLYHUHIXHOOLQJV
RIDVKLS
7KH VLQJOH PRVW LPSRUWDQW GHYHORSPHQW LQ ODUJH HQJLQHV LQ WKH SDVW  \HDUV ZDV WKH GHSOR\PHQW RI
HOHFWURQLFVDOORZLQJWKHXVHRIVHUYRPHFKDQLVPVSURYLGLQJLQGHSHQGHQFHRIIORZH[FKDQJHHYHQWVDQG
FRPEXVWLRQ LQVLGH WKH HQJLQH 7KLV DOORZV LQFUHDVHG IOH[LELOLW\ LQ PDQLSXODWLQJ WKH HQJLQH SURFHVV
OHDGLQJWRWKHVRFDOOHG³,QWHOOLJHQW´HOHFWURQLFHQJLQHVZLWKLPSURYHGHFRQRP\	HPLVVLRQV
7KH DLP RI UHPRWH IDXOW GLDJQRVLV DQG LQWHUYHQWLRQ RQWR WKH HOHFWURQLF HQJLQH ZHUH VXEMHFWV RI VRPH
SURMHFWVRQVKRUHVXSSRUWRIVKLSVXVLQJVDWHOOLWHFRPPXQLFDWLRQV6XFKSURMHFWVZHUHIXQGHGZLWKLQ)3
DQG )3 HJ 0$5,1$%& DQG 02(%,86 ZKHUH :$576,/$ SDUWLFLSDWHG WRJHWKHU ZLWK PDQ\
LQGXVWULDODQGXQLYHUVLW\SDUWQHUV
,Q WKH ¶V WKH(XURSHDQPDULQH HQJLQHPDNHUV DQG VXEVXSSOLHUV HQMR\HG VXFFHVV DQGZHUH VWURQJ
ILQDQFLDOO\ XQOLNH WKH (XURSHDQ VKLS\DUGV ZKLFK KDG GLIILFXOWLHV $IWHU D SHULRG RI FRQVROLGDWLRQZLWK
FRPSDQ\WDNHRYHUVPHUJHUVDQGDFTXLVLWLRQVWZRJURXSVHPHUJHG0$1DQG:$576,/$ZKLFKWRGD\
KROG RI WKHZRUOG¶VPDUNHW LQPDULQH HQJLQHV 7KH FRPSHWLWLRQ EHWZHHQ WKH JURXSV DQG WKH JRRG
HFRQRPLFUHVXOWVPHDQWWKDWWKH\FRXOGRZQIXQG5	'DQGZRXOGQRWUHDGLO\FRQVLGHUH[WHUQDOHJ(&
IXQGLQJZLWKLQ FROODERUDWLYH SURMHFWV ± DVZDV FRPPRQSODFH LQ WKH(XURSHDQ DXWRPRWLYH RU DHURVSDFH
LQGXVWU\
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0$1%	: $%% XQLYHUVLWLHV DQG UHVHDUFK LQVWLWXWHV MRLQHG WR H[DPLQH WKH EHKDYLRU RI YHU\ ODUJH
SRZHUIXOHQJLQHVLQKHDY\ZHDWKHUDQGSURSRVHLPSURYHGFRQWUROWHFKQLTXHV
%\ WKH \HDU  WKH HPLVVLRQV LVVXH ZDV EHFRPLQJ LPSRUWDQW LQ DQWLFLSDWLRQ RI SHQGLQJ ZRUOGZLGH
OHJLVODWLRQ $OUHDG\ LQ PLG V DOO HQJLQH PDQXIDFWXUHUV KDG RQJRLQJ UHVHDUFK SURJUDPV IRU ORZ
HPLVVLRQVGLHVHOHQJLQHVDQGWKHUHZHUHVRPHLQVWDOODWLRQVRIDIWHUWUHDWPHQWV\VWHPVRQERDUGVKLSVHJ
$8525$ IHUU\ 6ZHGHQ 7KH SURMHFW /,)(7,0( /RZ LQ )XHO DQG (PLVVLRQV 7ZRVWURNH ,QWHOOLJHQW
0DULQH(QJLQH IXQGHGZLWKLQ)3LQYROYHG0$1%	:$%%VKLSSLQJFRPSDQLHVXQLYHUVLWLHV7KH




,Q  WKH (& HVWDEOLVKHG DQ ([WHUQDO ([SHUW $GYLVRU\ *URXS ($* LQ /DQG 7UDQVSRUW 	0DULQH
7HFKQRORJLHV&KDLUHGE\*0LFKHOORQHRI),$7WRDGYLVHRQWKH5	'SULRULWLHVRIWKHVHFWRU7KHILQDO
UHSRUW RI WKH JURXS ODWHU LQFOXGHG LQ D &RPPLVVLRQ:KLWH 3DSHU RQ 7UDQVSRUW 3ROLF\ UHFRJQL]HG WKH
VWUDWHJLF LPSRUWDQFH RI (XURSHDQ ODUJH HQJLQH LQGXVWU\ DQG SDYHG WKH ZD\ IRU LQFOXVLRQ RI WKH UHODWHG
5	'LQWKH)3:RUNSURJUDPPH,Q)3WKHQHZFRQFHSWRI,QWHJUDWHG3URMHFWVKDYLQJODUJHVL]HDQG




7KH5	'3URJUDPPH+(5&8/(6 LV WKHRXWFRPHRID MRLQWYLVLRQE\ WKH WZRPDMRU(XURSHDQHQJLQH
PDQXIDFWXUHU*URXSV0$1DQG:$576,/$









WKH VDPH PDUNHW PHDQV WKDW HDFK FRPSDQ\ KDG WR LQGHSHQGHQWO\ PDLQWDLQ WKHLU VSHFLILF GHYHORSPHQW





+(5&8/(6%+%6XFFHVVIXO WHFKQRORJLHV IURP+$GHYHORSHG IXUWKHU FRQVLGHULQJDOVR&2
HPLVVLRQVDQGHIILFLHQF\
 +(5&8/(6& +& ,QWHJUDWLRQ RI VHYHUDO VXFFHVVIXO WHFKQRORJLHV WRZDUGV RSWLPL]DWLRQ RI
HPLVVLRQVHIILFLHQF\DQGORQJWHUPUHOLDELOLW\RIPDULQHHQJLQHV
7KHWLPHOLQHRIWKH+(5&8/(63URJUDPPHLVVKRZQLQ)LJXUH
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3URMHFW+(5&8/(6%
+(5&8/(6%ZDV WKH 3KDVH ,, RI WKH RULJLQDO 3URJUDPPH FRQFHSW 7KH SURMHFW+(5&8/(6% UXQV





















 6 HQJLQH 30$;  EDU 0HDQ SLVWRQ
VSHHGPV








 7UDQVSDUHQW F\OLQGHU FRYHU ZLWK RSWLFDO
DFFHVV VWURNH  PP ERUH HQJLQH
VWURNH  PP ERUH HQJLQH ILULQJ
FRQGLWLRQVEDUR&
 0HDVXUHG LQMHFWLRQDQGFRPEXVWLRQIXOOVFDOH
VSDWLDO GDWD IRU &)' HQJLQH VLPXODWLRQ
YDOLGDWLRQ
$FKLHYHG






 (*5&*5 6FUXEELQJ IRU12[UHGXFWLRQ!
ZUW,027LHU,RQWHVW















,QVWDOODWLRQ RQ WHVW HQJLQH RI LQWHOOLJHQW














7KH WHFKQRORJLFDO WKHPHV RI WKH +(5&8/(6 LQLWLDWLYH KDYH VLQFH LWV LQFHSWLRQ LQ  EHHQ KLJKHU
HIILFLHQF\ UHGXFHGHPLVVLRQVDQG LQFUHDVHGUHOLDELOLW\ IRUPDULQHHQJLQHV+RZHYHU IRU WDNLQJPDULQH








7KH ILUVW REMHFWLYH RI +(5&8/(6& LV WR DFKLHYH IXUWKHU VXEVWDQWLDO UHGXFWLRQV LQ IXHO FRQVXPSWLRQ
ZKLOH RSWLPL]LQJ SRZHU SURGXFWLRQ DQG XVDJH 7KLV ZLOO EH DFKLHYHG WKURXJK DGYDQFHG HQJLQH





WKH WHFKQLFDO SHUIRUPDQFH RI HQJLQHV WKURXJKRXW WKHLU RSHUDWLRQDO OLIHWLPH 7KLV LQFOXGHV DGYDQFHG
PDWHULDOVDQGWULERORJ\GHYHORSPHQWVWRLPSURYHVDIHW\DQGUHOLDELOLW\DVZHOODVVHQVRUVPRQLWRULQJDQG
PHDVXUHPHQWWHFKQRORJLHVWRLPSURYHWKHFRQWUROODELOLW\DQGDYDLODELOLW\RIPDULQHSRZHUSODQWV










HJ VWURNH HQJLQH :$576,/$ 9











































































































,Q WKH +(5&8/(6& 3URMHFW WKHUH DUH  SDUWLFLSDWLQJ RUJDQLVDWLRQV  SDUWQHUV DQG  (;$* WKLUG
SDUWLHV IURP FRXQWULHV RIZKLFK  DUH(80HPEHU&RXQWULHV $XVWULD'HQPDUN )LQODQG )UDQFH
*HUPDQ\ *UHHFH 6ZHGHQ 8QLWHG.LQJGRP &]HFK 5HSXEOLF DQG  LV $VVRFLDWHG WR )3 &RXQWULHV
6ZLW]HUODQG
7KHUH DUH   ,QGXVWULDO SDUWLFLSDQWV   8QLYHUVLWLHV   5HVHDUFK RUJDQLVDWLRQV 
8VHU2SHUDWRU(;$*FRPSDQLHV
$QRYHUYLHZRIWKH&RQVRUWLXPLVVKRZQLQ)LJXUH








RQ VFUHHQLQJ WKH SRWHQWLDO RI D EURDG UDQJH RI HPLVVLRQ UHGXFWLRQ WHFKQRORJLHV LQ ZKLFK DUHD JUHDW
LPSURYHPHQWVZHUHDFKLHYHG
,Q +(5&8/(6%  WKH TXHVW IRU UHGXFWLRQ LQ HPLVVLRQV ZDV UHWDLQHG IRFXVLQJ RQ VHYHUDO




HQHUJ\ SURGXFWLRQ DQG WRWDO HQHUJ\ HFRQRP\ ZLWK DQ H[WHQVLYH DQG LQWHOOLJHQW LQWHJUDWLRQ RI WKH
PXOWLWXGHRIQHZWHFKQRORJLHVLGHQWLILHGLQ+(5&8/(6$DQG+(5&8/(6%DLPLQJ WRZDUGVPDULQH
HQJLQHV DEOH WR SURGXFH FRVWHIIHFWLYHO\ WKH UHTXLUHG SRZHU IRU SURSXOVLRQ RI VKLSV WKURXJKRXW WKHLU
OLIHF\FOHZLWKUHVSRQVLEOHXVHRIWKHQDWXUDOUHVRXUFHVDQGUHVSHFWRIWKHHQYLURQPHQW
$FNQRZOHGJHPHQWV
7KH +(5&8/(6 3URMHFW LQYROYHV D ODUJH QXPEHU RI RUJDQL]DWLRQV DQG FRZRUNHUV $V 3URMHFW
&RRUGLQDWRU WKH DXWKRU DFNQRZOHGJHV WKH ILQH ZRUN RI WKH7DVN /HDGHUV WKH0HPEHUV RI WKH 3URMHFW
6WHHULQJ &RPPLWWHH WKH 7DVN &RQWUROOHUV WKH 3URMHFW0DQDJHPHQW 7HDP WKH 3DUWQHU:RUNLQJ 7HDP
/HDGHUVDQGWKHPRUHWKDQHQJLQHHUVDQGVFLHQWLVWVLQYROYHGLQWKHYDULRXV3KDVHVDQGVXESURMHFWV
7KH +(5&8/(6 SDUWQHUV JUDWHIXOO\ DFNQRZOHGJH WKH ILQDQFLDO FRQWULEXWLRQ RI WKH (XURSHDQ
&RPPLVVLRQ'*5HVHDUFKDQGWKH6ZLVV)HGHUDO*RYHUQPHQW%%:	%)(WKURXJK(&)3&RQWUDFW
7,3&7 ZLWK (& 3URMHFW 2IILFHU 0U 0LFKDHO .\ULDNRSRXORV DQG WKURXJK WKH (&)3
*UDQW$JUHHPHQW6&3*$ZLWK(&3URMHFW2IILFHU0U-RRVW'H%RFN
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